Purpose: The aim of this study was to describe the eye signs seen in patients on chronic hemodialysis at Cocody University Hospital and the factors influencing their occurrence. Material and Methods: We carried out in the Ophthalmology Department of Cocody University Hospital a cross-sectional study over 15 months. It focused on 132 patients on chronic hemodialysis followed in the hemodialysis department of Cocody University Hospital. Results: Hypertensive nephropathy was the leading cause of chronic renal failure (58%). The most common ocular functional sign was loss of visual acuity (LVA) (38%), followed by ocular pruritus (22%). Twenty-one percent (21%) of our patients were visually impaired (MAVLC < 3/10). The adnexal lesions were polymorphic. The most commonly encountered were dry eye (14%) and eyelid edema (8%). The anterior segment involvement was dominated by cataract (28%). Hypertensive retinopathy was noted in 42% of patients. The frequency of ophthalmological manifestations decreased as the duration of dialysis increased. Discussion: Eye manifestations in people with chronic renal failure and on hemodialysis are variable. Several factors are involved, mainly hypertension; first and foremost is hypertension. Correction of these factors is necessary to prevent blindness.
Open Journal of Ophthalmology merular filtration and endocrine function of the kidney, related to the destruction of nephrons. It leads to an accumulation of nitrogenous waste marked by an increase in plasma creatinine and urea that spontaneously develops to the terminal stage where dialysis is then essential for the survival of the patient [1] .
However, chronic dialysis is a source of multiple complications including eye manifestations. Several studies in Africa have focused on the description of these eye manifestations, namely those of Ndiaye [2] in Senegal and Bourquia in Morocco [3] .
On the other hand, in Côte d'Ivoire, we did not find any data available on this subject, which justifies the present study, whose aim was to clarify these eye manifestations in order to treat them and contribute to the improvement of the quality of life of patients on chronic hemodialysis in our context. The aim of this study was to describe the eye manifestations encountered in chronic renal failure patients on dialysis.
Material and Methods
Material: Our study was prospective and was carried out in the Ophthalmology Department of Cocody University Hospital. It focused on chronic hemodialysis patients followed in the hemodialysis center. All patients in the end-stage of CRF, who had been on hemodialysis for more than 6 months and who had undergone a complete ophthalmological examination, were included. Chronic hemodialysis patients with a medical record of nephrology that could not be used or who could not move for an ophthalmological examination because of their poor general condition or who refused to participate in the study were not included.
Our sample was 132 patients with respect to the above selection criteria.
Methods: The study was carried out from May 2016 to July 2017. It was a cross-sectional and descriptive study. The data were collected using a survey form.
In the ophthalmology department, data collection was done from the interview and the clinical examination. In the hemodialysis department, the collection has been possible thanks to the files of patients. The survey sheet was filled in by a team trained for this purpose. For each patient, the studied parameters concerned: age, gender, occupation-medical histories (hypertension, diabetes, HIV and others), clinical and paraclinical data on the CRF. These included the presumed etiology of CRF, systolic-diastolic blood pressure taken before dialysis, the presence or absence of general complications (cardiac, infectious, digestive, neurological and endocrine), hemoglobin (g/dl) and associated medical treatment. Anyone whose hemoglobin level was below 12 g/dl was considered anemic. Retinophotography, retinal angiography and automatic visual field were performed. Ophthalmological examination was bilateral and comparative. It consisted first of all in measuring the best corrected visual acuity. With the slit lamp, the appendages and the anterior segment were examined. The intra ocular pres- The data collected were processed using the Stata software. Chi-2 tests were used to compare qualitative variables. The threshold of significance is 5%.
As to the limitations of the study, not all patients in the nephrology department could be examined. This was due on the one hand to their general condition which did not allow the complete ophthalmological examination and on the other hand to the refusal to participate in the study. (Table 1)  The average age of patients was 45.18 +/− (standard deviation) years with extremes between 13 and 74 years.  The male gender was predominant in 59.84% of cases that is a sex ratio of 1.49.  Informal sector workers were the most numerous (53.78%).
Results

Socio-Demographic Aspects
Clinical Features
 General medical histories were dominated by hypertension (61.53%). Ophthalmological histories were represented by ametropia (78.12%). Other general histories were Acquired Immunodeficiency Syndrome (AIDS) (12.17%); chronic Glomerulonephritis (7.05%) and diabetes (6.41%).  Hypertensive nephropathy was the presumed main cause of CRF (58.33%).
Nephropathies related to HIV/AIDS and diabetes accounted for 10.60% and 8.33%, respectively.  The most common functional sign was loss of visual acuity (LVA) (37.12%), followed by eye pruritus (22.72%). Eyes with visual impairment (AVL < 3/10) were observed in 20.83% of cases.  Lesions in the appendages were polymorphous, but the most commonly encountered were dry eye (13.51%) revealed by the Break-up time (13.5%) and eyelid edema (08.10%). Conjunctival hyperemia and Conjunctival calcifications accounted for 7% and 5%, respectively.  Anterior segment involvement was dominated by cataract and superficial punctate keratitis (SPK) observed in 28.03% and 17.42% of cases, respectively (Table 2 ).  The majority of patients had normal intraocular pressure (90.15%). Only 7.96% of eyes had eye hypertension. Fundus lesions were dominated by hypertensive retinopathy (41.66%). In addition, we observed a case of retinal detachment in a diabetic patient and a case of occlusion of the central vein of the retina.
The frequency of eye involvements decreased as the duration of dialysis increased. However, there was no correlation between cataract (P = 0.354), Open Journal of Ophthalmology conjunctival calcifications (P = 0.397), conjunctival hyperemia (P = 0.823), palpebral edema (P = 0.273), dry eye (P = 0.303) and the duration of dialysis. There was no correlation between HR (P = 0.187), DR (P = 0.123), optic neuropathy (P = 0.251) and duration of dialysis.
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Discussion
In our series, the most common functional signs were loss of visual acuity (37.12%) and eye pruritus (22.72%). This result was superior to that of Karim [4] who mentioned a loss of visual acuity (LVA) in 26.6% of cases [4] . This LVA could be explained on the one hand by refractive errors found most often in chronic hemodialyzed patients and, on the other hand, by the occurrence of certain pathologies such as cataract. For Flament [5] , eye pruritus was the most dominant functional sign. It may be due to uremia [5] . He also argued that refractive errors were very common and accounted for (30%). And these refractive errors were responsible for much of the loss of visual acuity in patients on hemodialysis [5] .
The anterior segment involvements were dominated by cataract (28.03%) ( Table 2 , Table 4 ). This result was similar to that of Ndiaye [2] who reported the presence of cataract in 26.8% of the eyes [2] . Karim [4] said the same thing with a frequency of 22%. Phosphocalcic disturbances, age, duration of hemodialysis, long-term corticosteroid therapy for pre-existing nephropathy and the role of oxidative stress are discussed in the genesis of cataract [5] . In our study, we found that cataract was not age-related with a probability (P = 0.112). We could thus conclude that hemodialysis is a factor promoting the occurrence of cataract.
However, we also found no correlation between Opacification of the lens and dialysis in this study (P = 0.356). Iris lesions were essentially sequelae of uveitis (3 cases of posterior synechiae). They are described in several systemic and inflammatory renal disorders such as Behcet's disease, systemic lupus erythematosus and sarcoidosis [6] . These uveal signs could be related to undiagnosed systemic diseases. The case of rubeosis of the iris observed in neovascular glaucoma was the complication of proliferative diabetic retinopathy.
Eye hypertonia was noted in 7.96% of the eyes. This result was superior to that of Ndiaye [2] and Hachache [7] who found 2.7% and 1.23% of ocular hypertension respectively. Indeed, according to Flament [5] , the increase in intra ocular pressure during dialysis is possible, and could create a picture of acute hypertonia. It can disturb the course of a hemodialysis and cause headaches and nausea.
It is related to a change in the osmolar gradient between plasma on the one hand and aqueous humor and cerebrospinal fluid on the other hand following delayed elimination of urea [5] . These pressure variations can be reduced by performing more frequent, shorter-term dialysis sessions and also by the use of high-speed hemodialysis [5] . In contrast, Biard [8] pointed out the existence of marked hypotonia occurring after hemodialysis sessions. In our study, we also reported 1.84% of cases of ocular hypotonia.
In the fundus, hypertensive retinopathy was the most common (Table 3 , Table 4). In our series, we diagnosed 41.66% of hypertensive retinopathy. Ndiaye
[2] also reported a higher frequency (75.9%). This predominance of hypertensive retinopathy in our study may be justified by the fact that hypertension is the predominant history. In addition, this high proportion could be explained by the Open Journal of Ophthalmology fact that all patients have dialysis only twice a week, whereas the literature recommends at least three [1] . Indeed, hypertension is often controlled by dialysis which leads to a decrease in the frequency, or even a reduction in the severity of hypertensive retinopathy. In Côte d'Ivoire, and in Abidjan in particular, the in-
adequate number of hemodialysis per week could be explained by the increase in the incidence of chronic renal failure patients, while the hemodialysis centers are inadequate without, however, omitting the precarious socio-economic situation of our patients and the lack of social security, which is a hindrance to the regularity of dialysis sessions.
Pallor of the fundus, observed in 12.87% of the eyes, was one of the most frequent manifestations in the posterior segment [5] . Ndiaye [2] noted the pallor of the fundus in 3% of the cases. Anemia was the main cause according to Flament [5] . However, this pallor tends to disappear more and more, given the antianemics frequently used in dialysis to correct anemia.
Macular lesions were dominated by macular edema (dry exudates) (14.39%).
This edema is an integral part of hypertensive and/or diabetic retinopathy. In addition, macular drusens (3.03%) were observed. Ndiaye [2] noted 2% macular drusens. For Flament [5] and Mesaric [9] , these macular drusens were more rare and without specificities. Cases of macular scars have also been noted in the literature [5] .
Papillary involvements were polymorphous, represented by temporal pallor (12.87%), large pathological optic disc cupping (10.60%), edema (6.81%) and optic atrophy (1.51%). In Ndiaye's study [2] , papillary involvements were dominated by edema observed in 14.8% of cases. For him, these edemas were observed most often at the onset of the disease at the time when hypertension is not controlled. This was the case in our study where these edemas corresponded to stage 3 of the Kirkendall hypertensive retinopathy. The large pathological optic disc cupping was also observed by Ndiaye [2] who noted 5.5% of cases. These cuppings could be justified by nyctohemeral changes in blood pressure. Arterial hypotension, especially nocturnal or after the institution of hypotensive treatment, could play a significant role in the genesis of optic disc cupping [5] . Ndiaye [2] also observed 6.4% of cases of optic atrophy. This atrophy may be the consequence of numerous cases of ischemic optic neuropathy described in the patient on dialysis [5] . This ischemic optic neuropathy would be secondary to hypotension induced by dialysis, anemia and atherosclerosis [5] . For Karim [4] , the ophthalmological examination performed at a distance from the optic involvement makes the etiological diagnosis of atrophy difficult. Sequelar optic atrophy may also be due to compression of the optic fibers secondary to prolonged papillary edema [5] . A too rapid decrease in blood pressure in hypertensive patients with papillary edema may be responsible for ischemic optic neuropathy [10] [11] . Other fundus involvements have been described. This is retinal detachment. This detachment is exudative during CRF [1] [5] . It is bilateral and regresses in a few days after the control of hypertension [1] [5]. In our work, we observed a case of unilateral retinal detachment in a diabetic patient. Vascular thromboses are also described in the chronic hemodialysis patient. They are attributed to arteriolar thrombosis secondary to chronic arterial hypotension and frequent atheroma [5] . In our study, we recorded a case of retinal vein occlusion of the central vein of the retina. Hachache [7] reported a Open Journal of Ophthalmology case of venous thrombosis.
Concerning appendages, cases of ophthalmoplegia have been described in the literature [5] . Can [12] , noted the disappearance of this ophthalmoplegia following dialysis and this allowed him to discuss the role of certain toxins in neuropathies of CRF. These toxins were mainly urea, creatinine, parathyroid hormone, myosinotol, transketolase and guanidine derivatives.
Most of chorioretinal and papillary changes were not a particular clinical entity and would result from hypertension, arteriosclerosis, anemia according to Flament [3] .
The study could not determine a correlation between hypertensive retinopathy and duration of hemodialysis (P = 0.187). There was no other correlation between the duration of hemodialysis and cataract (P = 0.354). According to the literature, there is a significant correlation between the duration of dialysis and the occurrence of eye involvements [5] . In this series, we observed a decrease in eye involvements as the duration of dialysis in years increased, contrary to Hachache's study [7] .
Conclusion
Eye manifestations in chronic hemodialysis patients are variable. They are rarely mentioned in hemodialysis. They are sometimes serious, disabling and are mainly represented by hypertensive retinopathy. Hence, there is the need to perform a perfect blood pressure control in the patient on hemodialysis and to repeat fundus examination regularly. These eye manifestations found are not directly related to hemodialysis. However, a better follow-up of patients would be necessary in order to prevent them from having a double handicap and being a social burden.
Institution of Origin of the Study
Ophthalmology Department, Cocody University Hospital, Abidjan, Côte d'Ivoire.
